The cells were washed twice in starvation buffer (SB) containing 250 mM KCl, 10 mM NaCl, 10 mM MgSO4, 100 µM CaCl2, 10 mM Tris-HCl pH 7 and were starved by incubation with continuous mixing for 4 days at RT. The cells were washed another 3 times and resuspended in 5 ml SB supplemented with 40 µM final concentration of valinomycin. The cell suspension was incubated for 30 min in the dark at RT.
The following light sources with spectral range and intensity were used for the proton-pumping assay: white light (DLED9-T, DEDOLIGHT; 420-800 nm; 800 μE.m -2 .s -1 ); 617 nm LED (M617L3, Thorlabs; 590-645 nm; 1500 μE.m -2 .s -1 ); 660 nm LED (M660L4, Thorlabs; 610-700 nm; 800 μE.m -2 .s -1 ); 730 nm LED (M730L4, Thorlabs; 665-775 nm; 160 μE.m -2 .s -1 ). Lightinduced pH changes were measured with a pH microelectrode (SenTix MIC, WTW) and the readout was monitored by a pH meter (Inolab pH 7310, WTW) connected to a computer. The following light regime was used: 1 min dark, 1 min light, 2 min dark, 1 min light, 2 min dark. For the 730 nm illumination of all species, a longer illumination period of 1.5 min was used. A 2 x concentrated cell suspension (cells from 50 ml culture in 4 ml starvation buffer) were used for 660nm and 730 nm illumination. Pumping rates were calculated using two independent trials. A calibration curve was measured using 0.1M HCl and 0.1M oxalic acid. Pumping rates were calculated as protons/sec from the initial rate of the light-induced pH change, if required corrected for baseline drift in controls (starved cells without expression of AR3-opsin or without retinal). Molecular pumping rates could subsequently be calculated after assay of the pigment concentration.
The 730 nm LED generates a low level (< 5 % of the total intensity) of deep red photons (< 700 nm; Fig S4) . Considering the relatively low intensity of the 730 nm LED (see above), this small deep red fraction will not trigger significant pump activity. In fact, in case of MMAR pigments no significant difference in pump activity was measured with or without a Schott RG710 longpass filter in front of the 730 nm LED. Hence, the MMAR pigments are truly near-infrared activable (> 700 nm). Figure S3 : Normalized absorbance bands of of the 14F analog pigments of AR3 (pink), PR (magenta) and GR (dotted pink). The bands were obtained from difference spectra before and after treatment with hydroxylamine, as described in the Materials and Methods sections of the main text. The λmax values of AR3:14F, PR:14F and GR:14F are 583nm, 565nm and 565 nm respectively, which reflects red-shifts of 27, 45 and 25 nm, respectively, with respect to the corresponding A1 pigments. S1: Amino acid residues located in the retinal binding pocket of AR3, their corresponding residues in BR, PR and GR and their position relative to the retinylidene carbons. All conserved residues are in black, while residues which deviate from AR3 are highlighted in red (PR) and green (GR). Residues are included that range within 4 Å from the nearest retinylidene carbon atom. 
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